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(57) Abstract: The number of circuit components used for writing can be reduced, the variations of write currents flowing through 
write lines can be reduced, and the power consumption for writing can be reduced. First and second constant current circuits (a 
transistor (Q8), a resistor (R4), a transistor (Q7) and a resistor (R3)) are provided commonly to a plurality of current direction con- 
trol parts (54n-l, 54n, 54n+l,...). These constant current circuits are connected to the current direction control parts (54) via first 
(SWl...,SWln...,SWln-i-l,...) and second (SW2...,SW2n...,SW2n+l,...) circuit selection switches provided for each of the current 
direction control parts (54). These constant current circuits receive decode signal voltages from word decode lines (16X) (bit decode 
lines (16Y)) via the circuit selection switches (SW1,SW2). 
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(57) k»: mz&frm<»®&&&<Dis.mt£®z>zttfvz$>tmz % &m&m\z%itiz>m$&frnft<Dizt>r>$ 

H7>S?X*(Q8)feiktf*tt»(R4)J(;iC h7>^X^(Q7)^cfct/«ta^(R3))li, ttft0>*9E«ffl«Wffi 

(54n-l,54n,54n+l, 
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(si) flH»fS*aa:iMBy, ±xo>mm<Dmtomm& 

RTfi^r AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NT, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ft&mmK&tei^v . ±To>mm<r>&m&mtf 

ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 



SZ, TZ, UG, ZM, ZW), 3.— 7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — P V (AT, BE, BG, CH, 
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, FT, LU, 
MC, NL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



^^(SWl-,SWln,SWln+l-)fe<fct/^20)I51KSRX^ V ^(SW2--,SW2n,SW2n+l- ••)£*> LT, *m3E^fR] 
Wffl(54)^C^$«^$ttrL^^o *fc* Ctlt><D^«35lHlKlC|^. (slKS«X-< ^(SWl),(SW2)£ttLT\ 'J-K^T 

3- K*S(i6X)(tfy h7*=J- KiaaeY))^*,^- K<§^mffA<^-ilt>*i£ 0 
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p. 

Jftffl^t'JiH, DRAM (Dynamic Random Access Memory) ^SRAM 
(Static RAM) fc £ ©*»tt* *E »J $ tlT . #56tt^^Utt, « 

fcfct^f* ^tt^^E U £»J3fcRW<&&Stf«* 0 , 75r>aEEP ROM 
(Electrically Erasable and Programmable ROM) ^>/\ — H =t 4 X 9 

*#»te**U©MfclC#3»&8lff£LTtt, MR AM (Magnetic Random 
Access Memory) j&t$H &*ITV>5. MRAM(t T h U 9 XtfUClBMS tlfcfil* 
©B*-fe^*qB»*TT«|j«ajHT^*. Sa&^flHfc;£nTV>5MRAMtt, g 
*»$!tJftSiS&* (GMR: Giant Magneto-Resistive) L&fe©T*<5. 

mmibiz&^x, mmfro&mmw, &&m&m(Dmitjjm-t>mim%mizwtv 
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m-rms.^\zfsi-ox^^o i^oGMRiftit 2-o<D3kM&mit#M&m& 

#SEfl;*rffifcB*fli (Mil) £#6fcs. 

h >^;t/#|jil (TMR : Tunneling Magneto-Resistive) £fUffl 

~£&%>o »fc#fl#¥fre*«*£fch (*^©ia 

±) TMRlffflMfiltbTtt^ CoFe/Al oxide/ CoF e© 

®^«jg^enS*t, ^-<Dj£#i^{t^te4 0 %«± TMRi 
^ teJ&ta^HK , MO S^miS^^I^ h ^^v'X^ (MO S FET : Metal-Oxide- 
Semiconductor Field Effect Transistor) &t*©f iftr/H7 tWTyf^ 
^*«R?> V>£S*VCHS. US Ufc«A*6, TMR-MRAMIt GMR 

GMR — MRAMfeTMR — MRAMt), f*«©**a*tt|i3tt©:£aTfT;h 

09*«, f*CTMR-MRAMH &>T<D <fc 5 ^22 
EHC^b&J;^ fM7-h'^2 0 2 (*«fctf1RitiJ87— l««2 0 3) t, 

-?-©32Mfgi|S M#C^Sn.5=k5fcTMRil 1 2 0 7 

*»E»an> i@*ot3it-fe;i/$:^^bTVi?.. 12 3 tmri^©- 

fcfll(fcS3iLTV><&. £CQck 5 fc, TMRlf 2 0 7 H HJtJBTf***! l«tt 



WO 2004/066308 PCT/JP2004/000249 

3 

12 0 4, h>^l/A'J7l2 0 5, fcJ:tfBaBT**JS2«ttJl2 0 6#>6 
^S^I^M^nt^S. £©«)!#© — ^©SfiOtCtTy hi^2 0 1 

^RW-Sn, ^©©{Mfc^ffiffl?- h*ig§l2 0 3. «iiffl7-K»2 0 2«t«W 

^nn m%&&ttM<Dtzm±)i'*mts £5\zmwznrc¥ v vmz o i , 

Rtfwmzti, fc^Miuoi, m2sstts 2 o 6 (Dmifrfimafimik'? & 0 
^<o%, m&mzu, m&nmmmmm wi/>hK7-f^) 

i^J^SLT^S (ISSCC 2000 Digest paper TA7. 2 . £tf>HJSSteu £. 

^fife/'W^SSiffi-r Sfc*. CdTte, 
2p<f^ffg£B&2 1 1, iE#Ji#*Sgg 2 1 3 A, MMmmm2 13B, m^^i^ii^ 
SB 2 l 4, =s>^:/ny^ 2 l 6*J;^;^«ft(fp«2 l 7^»jSUtu 

'^2 16 tt, S#ii^^^A*i^2 1 5 l:XASh*^'f5>m*to* 
^iUT, BSM^y^TfcSWl^WfWflia^ 1 7 ©^-f 5 >#fflm&n O % 
©-C&5. *&i$i312Rg&2 1 9 7 H I/Xf 3 - Hi2 1 8 ia*$tl5r3 

£©iHiss:efct> r-^«fH2i2 (Din) fi»K$ntfeo, ^n-en©# 

tt$fcfc*3V>T3Efl!l*tt»2 1 3 A, Afl*M2 1 3 B \Z& Z> lE&MjfOmmm 

n&*k!&-zsn, j £<D—x&nmj5mm$iB2 1 4 icj; oa^stis *5 jc^ot 

Vi*. IEffi!|Ji*gg§ 2 1 3 A, MMmm&2 1 3 Bfctt, S*Pffi*tf)!£gB2 

ws-rs«k"5te«:^TVi*. ^-^^^«> m%&tsT-**m*? "High", 
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"low" <D7'j?)\>mn-z&K), 4, h i gh" «ie 

mmm®2 1 3 AT?#«icj»(BT*3e«, "low" ttAntuuM 2 1 3B?ti 

ffi©/t;i/^te:S(Ei««-r* («HB3n&2r«iStf i 5) J:5KL, g*tlT, 

«, i&iiKfl!2 i 9 £^l, fa - H«tc«i;ftiaifcft»«n5. n 
©it, »a»fcHo»jiffl/ , «;i/x*9iiBi'r*i, m&mzmmmizfafronffi 

>h F?-f:/*«MB«fc*«bTV>*. 3 0 0 g*P«^Sg£ 

2 1 1 ^^fet-rs, ±ib# i/> h \* 7^ 7iz&\,*TW%&&w,mmz-&m 
tc, /x;^«jE«*«w«E*r*iiiHf*«f*jn*nT^*) . 

• iiffl/'W* * fcilSlitg? fW»T # fc <h L T *> , S&iBi £ t ©jgtfEtt \ZfoV 



WO 2004/066308 PCT/JP2004/000249 

5 

tut^5^i^5, m^iz&i l fz>m%&&vti& mfcvtm) stoats* 
^%&frnti!L<D-Fm\zTn%im*--fet-tz>fflffl&n^. m&f&±mzffin%m 

h5>^^Wt- b*ft£^6*iJ5£2n5A*> h^t>^U77l^>7$« 

ffiUfciaiK-e^^^e., c:co^'a-fc««^^iR]?& < 5— jj\t>uzm.fe2 nz>z\t izuv, 

&&®&%T?MJ3\iQ\zmffi.&ffi. J £ 5 i25 C M(D J; ~5 I' 2 *fflf 

^^pjtitt^afe^o ^m^igss h K9-r ^KKit«©T?, miss 
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^•r -setters. 

#fS0j©mm* * u f/H x », ic «t o T«fl:*w#»«fls-r 

KouT^jifcisttsn, «&iii«nft§£&*«^£-£{bt-ft^«&stii! 
tj*^Tiii»«,&©fcjttfcj&«H ens 6-*&fl^ttnfttt*&&*tt© 

*T ft M, * fc ttffi A* ft * MfPtt * £ b ft % © t «ft < > 

M&#-m*ft©*£$£, «IR:fflEAbT^6fl&JfB«»6«EtB-rft*T?, 
\Z t> ft v T— M £: t" ft «fc 5 fflffl £ b T V> ft . 

fc^|p]ic$!i^i$nft :tti t), 5**-^fir-^ic#jsbfc««cD#*a*3^fften 

fto ^ut^i rflpftj tft, — ^!^^£^&m* ; eU7 ^ /\Wx^©Aai#{I^' 

^:::fe^>T roj , r i j »s warn jeiiicj: ft rHighj , tlo 

WJ <fT?*Snft 2««f«*V»Vi, **fc»j6bfc**ffl3^«*ffi«-t©*>© 
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&5£5fc»jfeT3Sfl5:}3cfc££Jfl6<DSiJi!;W y^6&D, ffl 1 & £ IS 4 © 

mt^x-r y?-wmvMmvimiiuz>£.&\zm2&&&m3 omm^ yj-tm i 

*n^njenr»K«je3nfc"b©T?*o» ^©tttBs^s^^WteWWisite-e 
«t5^2«i8*-&tr«», *n«wictttes6*r, mx-fy^ttT^s^ 

j:©«i?s^iRi$"j^iiiig§7?«, gg i ©a»;w y^ttom i ©mssEx-r y^ta* 
t*»we*n**«, »j&-9*ft*ttx<y^4-7Ktt©«»flEivfdn« *«e*««e 
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3 ©«»;W y^tt, Sl*«ktf»4<0*«[X'f y^£ttE#eDHBi#a84:fc* 
TabO> ^'fyf, Sfctt^-f y^fc*«ia*x&*-?Olf«l*|IIMHciaHlxfcll 

n © * -r 5 > 4rmtfi&'j>"f nx v> & w# *> © r « s . 

av^KMoHHKi^&s «k , 5tettf^"r*»5*«fctx»6 ©m^x-r 

R#»Ctt» »5 0l»7-fy^ JB3©tttt>Wy?-©Hntttt£4fettJU 
IB3 ©SfffEX-f y^ira&WHttlB£fc*«fc , 3fc»2 ©*»;w y^£Ibf£3l*\ 
JB6©«K*-f y^flt, JMomSttX-fy^OHHlttlBftfcau »4©««* 
-f yy^HtfWBItfcSitfrS.fc'SfcSS l ©«i!f£7.-f y ^SW^S-it* c ttfpfg. 

It4**»7'fy^2a#ttt5. T (^2©l^-<yf I IB 3 

©i^-r-^) ©at, (iiotix-fyf, sg4©m«E;*-f y^> ©ht 
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^©^-rnT&oTfcstfr&vi. 

zfthTmmzmfrti, ^-xm^\z-fem&fimtRM\zAti-zn%£5\zmi$. 

m^mn^ 7Hux«tejssi;T*«[©«»E^iftfli!i»iira© 
3-&0v>m*» i o*ajR-r*fc*©i§i»a^fli^Ka£^^TH§wfw«isn*. 

-Hti&Sc <h * jR*r»&»fc«^ tts^TBH naw-r § £ 5 c l t t> <fc v>. 

*fJ&W#l«> m&f&V— MWm 1 © h 7>^^OX5y^«f 3 © h ^> 
£m4<Dh7>iS7>#<DnUP?$5^£\zmmzn&Z\£\Z&-oTmfcfcZtlZ>. 
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jBl0h9>y^, £©m&K:;fc£;tK>f££T3o 

2©Jg«8fElEFI&&£Stett*.TV>T'bJ:V>. ^©ii^d&^T, &«ffi>&fflffifp 

©K^tfc, 7 \ t uxmzfoUT&&<DmffiXfofflwmm<D?t>(D^'irftfr 1 o 

Sf!2 ©«2ffift!lfllM&&i|g£* a l^^^SHW»2 ©ja»«lR^-f yfft^lTl 
R©*2tt:*fll*HWlBlKf©#5:&±tf»6© h5>^^®15 y?fflT\Z.#m\Z 
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* £ S-g-tJ J; 5 iz ffif&Z tiT V» 5 C i: ifiK S L H . 
fc£®g§g&$Hi, JSlfcV>LS!4©h9>5*** (S?5l:fcJ;tftg2©M®JX-r y 

&m\z&^Tnfrn%&5\zffij&2nr£mwm&m£*ffi&tzh<Dx-&% a c© 

^T»«#^tsn«ctgiF*b, «jtiaefc:fe^T»£T*gft©BMb* 
s^A/Tut"^'^ nm^ftj i»4, ^©^^attii##:fcaeLfct^©ii 
Tfcfc>srt»sw»Ts»&«©3s«;frfl£jrr. ssfc, ranges 

«S«JB©«ftSte*«S&*«i;<fft)n*. 

»»«$t»**^#c©«fc3 &«&©»£»;:«, «»©sisi©§& 

«U& J;tf*»©8 1 ©•&>&£©&* iSSM-TS J: 5 KiMtf 3*g$t©Jg 2 ©#&i& 
Ml 1 $3 2 ©»ii«©¥fr»0\ Tfc*>5!Btt»tt*©««fciSV»TR;GFfl| 
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!B^«S*fceBLTSV>©»fb2rGi©fc-r««#«l 8 Oft#>&ffi£Aft£tf* 

*W-*3R^©«»JB©»<bK, HV>teto*G"3#, K*flRl#>8*© 2*«B©V*m 
*StO, *tilc2*llMi*t*fifi:-r«. 

*A»T?«fifca nfc*»©«»jatt«&**^- 1 . ran Kffr&n $ nsfl-gpaif 

#*n*n«i*3n* -»©««*£, *«a*c:tKiia:^6n, A#$nfc» 
affl©5 s -^«^ic«i;TMji*te*i^*#f?a»*^©^iftftii!!ffli'rsaifli 
**-r*«»©'««^ra«i«iai&i, *ft©«aE*isifia»ia»fcr>vaT*aK:» 

m^ ; eU^AM7.^«^fe s b©t|^ia©#l^i:^^TV^. £©ft&tt%RSfrliI 
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&\z. m&<Dmm*famwmmz'z}\,*Tfenmm&*:xmzm-ts mm^^mm 
HisckoT, xt>znfrm&moy s -*m^izjfcVT&m&mz&vz>m%& 
^mm^^mm-r^trnz, ^nmmmz^x, &m&m\z%tn2>mz& 
&mm*—%.it'?2>&5\zv?t%<Dx&z>. 

zwm&mvammjjmz&uTib, ?£nm®&w> m^mn^mmmmmz 
•z>\,*x#m\zmv<otiT^%z\ii\z&r), femm®®*&nmjjfaMwmmizm 

•*a*«*otfso**ifli^6*i, mnnm<D&Mik\z<h ! B}i*?z>. 
^3 0tt js§ i ®\z^vrcmm,**v?rt^x<Dm%&&mmm<Dmmmx& 

«! #t j£ § |» m T % Tc ib <D Wl & W & Jft fig 0 T 5 . 
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mi 2B«, mi o0{c^bfcSEitiyi^{3Mfs-r^>s#ii^ifj^^i^Bj-rsfc 

©©0T&5. 

m i 4 As&^tm i 4F0it ii2 m\z7iki,tzmg&&W]ftm<Dxj3\i>]% 
u>b Fj-fzfomft&m't?^ 5 h -cafes, 

mi 5Hn mi 2isitc^ufe«^^^®)^i^(Dx^i^^i/> h 

m 1 6 m 5 m\zmL>tc*iv> h :/©m 1 ©SE»«©**acH-c»*. 
mi 8B». mi 7 0fc^ufe*ix>h H^-f ^ic*w-*^-f ^©^ttwfc 

mi 9Btt. mi 8 Hfcwl/fc^'f y5 1 0»^SiBI8t*fc»fi!)H , C»S. 

m2 oei«> m 5 t> H9-r^©m3 ^^oi^nT^^. 

m2 1IH »3Hfc7Sbfc»#a*EIIl3R©aE»«l©«lfiJ5HT**. 

m2 2Hia, «*©»#3&*iiia*fc*^*»ai»©Eii(i*jai*w , r¥iBia'Tf 

ff?2 3Htt, fle*©«*a»leI»*K:*W-*BB1ilt < fe;P©IW®«iaiaT?»«. 

m2 5AH&HLI2 ffi*©ft$&jM^fil!lf9©Nn£&!KH?« 
©M^*^-r®> m2 5 BHtt*©2fc»0!lte«*;i5i U> h 

^5^©«ibs«i^k, m2 5 extern 2 5 as, ^25 b m©nii&& izntctz 
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mm &m&:T & & © * n&e * & ©se s t & s . 



3sif§£^;!i6-r-5fc©©«&©^$ 

lIft$nSMRAM1?» D, 7Kl/XA'777l0 1, T-^y7rl0 2, 
«*|D5>**«1 0 3, Ett^»10 4, Y^lpJ^i&HIKgP 1 0 6 > &<J;tfX 
2fftiggj|alli&g|$ 1 0 8 S±Sft:«US*iLTV>*. 

l 0 4 tt, ^ilT-rhU^XtiStfiii, **©B«i2^ 
1 2 3»«7— H«3Srrtl (X^IrJ) , hi^HH <Y#|rJ) fcBB?5Lfc *>©*?»*. 

m* ©I3ti-fe;n 2 «, x-^siaii:"rsS/jN#&-eabD, r 1 j , roj ©tr 
y h-x-^^IBtt^n-S J;-5 {C^;^TVi?>o c;:i?tt> i2l&-fe;i/p 1 0 4 

fc*W-<51B1iHr;i/ 1 2 ©&?!1£<7- K^iJXn, £-fr£tfy h^JYn £P?.£. 

Y^|p]millfiISSg|5 1 0 6 te, Y*|R]7h'l/XTn-^l 0 6A, ^#-fflb©fc 
ftOt>X7>^l 0 6 B, ^#&3.©&©©Y^Ih];*7 I/>h^5-fyi 06C 
*6i*4ft, 6-**«l3*ir;H^ 1 0 4 1:^1/, IStt-ir;H 2 © fc* y h M Yn 
(Yl, Y2, •••) rtlC»ttSnTVi*. 

X^ft^RjIalgggBl 0 8 X^IhIT Pl/^f3-^l 0 8 A, ^#.ffib©fc 

©©j^m^iugs i o 8 b, s^ii^©fc*&©x^!R]^7 ix> h K^-r^i o sea* 
e>#fj&sn> «-**«iBi*-fe;w* 1 o 4 iBtt-fe;n 2 ©•?- Fjijxn (xi, 
X2, •••) crtfcS«*nTVia. Lfc^bx, o©i2ti-fc;n 

2tt, B5*bfc«fc5fc» X^IrJT Kl/^f3-^ 1 0 8 A, Y^IrJT 

-^10 6A*6A*Sft*>7-K*l«l*J;tfi;yh*|S|CD7Hl/7 (Xn, Y 

n) fcioT-jRteaJKStlS. 

7H^ny77l0 1tt, fl-gBT h*k;*A#SS^ L A0~A20 £ fit £ 3 £ i&fc , 
T KPXigai 0 5, 1 0 7 ^HY*|P]7Fl/7f 3-^1 0 6A, X^IrJT 
h'l/Xfn-yi 0 8 AfC^jggStlTV^. Z.<D7 h*^ny7 7 1 0 1 It fl. 
SPT h*l^XA^5S^A0~A2O j^6BB»-fe;H 2 £jg^-r£fc©©itiR«-ft £HX 
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«9&#-> rtSB/Vy 37 r*i l l§S§^^l'iTT H 1/Xr3-^ 1 0 6 A, 1 0 8 AW 

1£-fe;n 2©<7- Karai* (x^fSj) , if warm (Y#ft) 02001^11 

^K^tt, 7FT7f3-yi0 6A, 1 0 8 AO-en-^nfrA^J-r-S (C^: 

7 H^77r 101 ttt, ttft©|E1*"fe;P* 1 04^6 lo®BBflHz;H*l 

r-^y7r 10 2ft ^itf^^^r-^ffi^O^DtOSff^fc*® 

y^SBl 0 3 Kttl*SftTV>5. f^/V;77 1 0 2ft A*A'y7 7 10 2 
A*i^ffl7JA'y77l0 2B^6&l9, -tft-tftt, MffD i? y C SB 1 0 3 jfc 6 

c*«flff:J;oTIttn±5l:!6;?TV>5. A*A'«y77l0 2ft 

Zf-ffly 1 —? rtX 110, 11 lfc^LT-etl^frlYTjlRlTJ I/> h H7^7*l 06 

c, x^iti^^> h K7< ^i o 8 cizmmznT&r) , ^^vwg&frmizti 

1 0 8 C*n-fftfclilAtS»«B*tl/TH*. tii*Ay77l0 2Bft IR* 

m^m<T-9n7. 112 ^i/tt>7>7>7°i 0 6 Bte8«snT£o> f*f§& 
~D7 Kna*"r**fli*#LTi»*. 

710 2 \zmnmnmi 1 3TSSttatiTv»*. «fiDs?y^*i 0 3«, Bats 

■fe;W£l 0 4fc**r*»f1MW*|l&fr 5 A**fCS*6tt, JIM* 

y-tU? b ; CS) a*A7J£:fi-5. A*S?WE^6ft ##&3./®g<%. 

ffiUS1IOD#*Sfc»©**&*1fflirte-*§- (7^h-f^-7*^;WE) #A7j£ 
tlS. C©M§|0 5>«y ^815 1 0 3«> AfcSH^CS. ATJSS^WE «t 0 JBL 0 
]EflM»*JBEfc, rt«/1y7T*e«Slte«kDB»iatt»l 0 6, 1 0 8 fcT&gfc 
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*jEEW"W£T*«T*«ttstf -rst^fc, mm&om^&mmm&w 1 o 6, 

l 0 8©**H?nfc«tti-r*«J:3fcfco-cv>*. 

*©Jl£V>«*fcttffi1*-fe^»l 0 4*«ERSft, *©«BB©fc"r^}&:««fc, IE 

»ieiKgui 0 6, i o 8^©sbhhz;hu o ^^mwi^-^t^om^m^n 
TVi^. £ne©ieii8te, #>r^ >^/ty M 2 i s^ltt/wx^ch 

««S&tt#«te*6l*£ftTV»*. CIClTtt, X^fSj^ftlfillfSgUl 0 8 tt, 

SB*-fe;U» 1 0 4 ©£3ZHH0te, Y#|R]gBS)lHlB&gB 10 611 BB«-fe;P» 1 0 4 © 

[«&*HIBS©#|ji&] 

Tti*. BB*-fe;n 2 ©#*tt, Y^riftUcJEtt-rsaSfefllXjiffllfy h»6 Y 
(6Y1, •», 6Yn, •••) 21 ©#&ffl tf v 6 Y t *:Mtl1tf&tZ, <fc -5 
fcX^lpHCMffiT ^^©g&ffl?- «6 X (6X1, -, 6Xn, •••) ©*n 
•6tlfc«fcoTX^lRj*W>h h'7^^108C, Y^[R]^U>h 0 6 

fcbTEKSnTH*. »&ffl«7-KiR6Xtt, &»•«»©—#*«»& 

ffitfy mm Yt£sg-r*«K:ii&»rs*'u ta«Hs> m»6 Ytwu^ff t^* 

tfBKSn, l^©BBtgir;H 2S, S&ffl 9- Ki» 6 X bW&m fc* 2/ hi&fl 6 Y 

©& i »©¥ff«»o*n*nfcffi»* n&— »©*«*tt3tt* 

ifl2A, 12B (B6EI#Bg) CJ;t3TM$nTH5. £4K©R91 
&$£6X, 6Y.hU X#|uJ, Y#ffl©K9J&:<tt»!'r*£*R:tt, 3Mcg&8l 

6 tPf^ttct*. 

X^|pl^^>h H9-f ^1 0 8 C, Y^*l/>hH7-f^l 06Ctt, |B1ft 
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(Dm&mv- 6 xommt, xjjfo*u> h h i 08cc i -D^mm 
s*u m&mvy hme Y©wsim, Y*iRi*i/>hH7'fyio6coDi^i: 

^£*ITV>3. -T^t)-fe> S&ffl?- KH6 X (6X1, ••, 6Xn, •••) iX 
■fifa*)U>b ^7^^108 C<DgB^J«, IBtt-b;H 2®7-K?iJXii 1 M 1 
CMLTV^. «&ffifc*yhiS§6Y (6Y1, 6Yn, •••) tY* 

|S]*l/>hH5'fyi0 6 COimmU, f21g-fe;H 2©tf>y h^IIYn £ 1 M 1 £ 

(*>u>h k 7^ :/©«*£) 

:n6O*l/>hF7'fyi08C, 106C«, (1)$&>S&6X, 6YC 

(2) »5i«t*w-*3fe*i«tt«itBfc»ebfc. *mn<DMm<D*)i/>b 

(1) «SH*Ift©tt»«l«Bri» J»l*J;»*2C!)J6«i^-r y^»5 1. 5 2, 

5 4fc£D3i/i£$*i3o «M^faftiJfPgB5 4tt, «»©J&5Hfc3S?-«fc , 5te:, # 

fcV»3»frlCl4, H»f>0»ii*6 Xn-1. 6Xn, 6Xn+l ^, 6 Yn-1, 6 Yn, 

6 YnH©5R#£^t? *>©£-$-£. 

JB 1 ©HSiX-f y* 1 ** 6 114, MyfQl, Q2^6&D, X-fy?Ql. 

q 2 ®^ tif nu, m^vcc iSM6©MA, Bt©iwfc«w6n, ^-r 
ivcc so«»«sn> jcSfcfcjfcsnTv**. »2©iiz<7 

3^5 2 te, X< y^Q 3 , Q4^6^D, 7-fyfQ3, Q 4 ©^n^tltt* 
&|*6©j||ffiA, B£S5i|&i©IWfcRtt&n, ^W-^^t «&*3&t 

^-^«^*<hsjii:-c, «g&A, b©— #©**t««is-ci*#*u maK^ssm-r 
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6 \z\$&&jj[H]<Dmmmtiz>. rut>t>, z\<Dm&izm&m6 \z&tfz>nm$: 

COiSte, J6l*J;tf#2©i£»;W V^fcf 5 1, 5 2 11 2V> fC*l*gW&7. 

■f y^yywiip&fts dtT, soffit?-*. 

£5 b&Sgl$S«£tfm2©gl&;*-f yf^5 1, 5 2CD«jf^$iJ^I*, 
36»«»^Il!5 3#fx3«fc3fcfcoTV>*. feUm^ai 5 3 «, JBl:fe«fctfJB 
2©il^yf»5 1, 5 2©5%-*©i^iSilt>>'>^U, ^© 

Q4©t>/t7ttifcfti;TX'fy5 L Ql, Q2C^>/t7SaSt§) 
Ctl5 2O0ii!)7'f75 1 M5 1, 5 2 SMStt*. 

\zmi&-?z>z\ &rcz\z\-c\$g ; *&)f3imft&m.W't2>fztb, mnmm 

¥I&5 3 y^Q 5, Q6^5S5%0il/, 3 ©^KX-f y 

-f y^Q 2 ^X-T y^Q 3 <fc U 7 X-f y^Q 1 j&ftx-f «y:FQ4 

— ^ *mm<DMm\z&i-f%%u>b\ t; 7'(7<D (2) jt*«t 



WO 2004/066308 PCT/JP2004/000249 

20 

Q3, Q4t»j6©ini*n-6nteKtt6nfcM«Eiai5iLT*bTVi*. z.n 

tt> *ffi*KBT*&#©*ffiIil»Wfc3S£T?*0. HR8©[al881ij&T«, ft 5 
IB8§l£n, ft 1 ©|M]g&jiiR;W 7fSWl SiilSL/TV^ 1 0©j£«M[MJI&T& 
)k\Z, JB5HIC*^ViT> ^S^©^©*^ h K^<:/©M#ifi&£ft4 

Xjjftt)U>h 0 8 C, Y^|p]*l/>h h'7-f^l0 6Clt 

ia^©j;-5f;:#f/&£nT;i3D, h7>^^Qi~Q6it -en-en, ^400 

y^Q 1~Q 6 fc*f/&LTV>3. X^Ir]* h H^-f^ 1 0 8 C© 

jgjgg$n, Yj3$}jjU>h K5-f ^1 0 6 C©H5'f^>hA, K^-T^jJ? 

$!ifpg&5 4 (-, 5 4n, 5 4n+l, •••) te, 6 X (-, 6 Xn, 6 Xn+1, 

•••) , 6Y (-, 6Yn, 6Yn+l, •••) CT£ S> tlTK MffiJjftfflW 

«B5 4rt©0ISSS|l0#l^tt-r^Trai;T**^6, ft5E!T?«, nSlCSS 
#6JWWW5 4n ^©igi&KfcKI^^TC^flF^Sfl'LTl**. 

ft4HI©mi5ftSffi!jfPgB5 5 Kl*N&-r*Jfe*iftlBllStt, h7>^^Q 8*5cktX 
ffiMR4f;J:oTllI$nT^5 0 ft 5 EI©mi^^JT«, F^>^7.^ 

Q7, J&tfCSgR 3 t>*fcj£*«E|IIIS (ft 2 CD^fi^fttHlSS) ©MSiD, 

7>^^Q7it ene^n, ^i©iia^h7>^ 

. rft2©H^$0^1ffl F^>^Z^J ©— *#«te*f*UTVi*. M8i%%R 

4, mm^R3u, enen, *58^k:*w* ^mi<ommmmmmmmi , 

5tm^lSIg&£#fJ&-r£ h =7 > V X? Q 8 &cfctfjgiri§§R 4 fct, }I$C©m&iE#[R] 
(MtPfiff 5 4n-l, 54n, 54n+l, -fco V>T&M fcKfr £nTV>&. ft 2 ©Jg 
^iJKlHl^^m^-rS h7>^^^Q7*i^iSR 3 1t^©m^^fR] 
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«HW«5 4n-l, 5 4n, 5 4n+l, - \z~Z> ^X^m\ZWi\-y 5tlT £n £> CD 

SW1 (-, SWln, SWln+1, •••) & «ktf|g 2 ©HBatRX-f y 9 1 S W 2 
(-. SW2n, SW2n+l, •••) ^LT, #*M^fafH»a5 5 4 fc«»3tlT 

us. *7t, cneojeaflEniKfcji, isi^-f^fswi, sw2^l 

T, 7— Hfn- KiHl 6X (Ify p* 1 6 Y) S 5 s 3 - F « -(MftE 

*«4*6na. **tt©jgjBic*^Ttt» Ai/>hK7^^io8c (i 

0 6C) ©ttat, 7-Ft3-^16X (Ky hr3-Hil6Y) fcA* 

3tefc£4H*IMBbTKWU&«£g»;W 5^3*5 1 ~ 5 3©»fm> $5^ 
©*fle«&0»±T?tt» h7>^^Q3, Q5, Q2<Z)JS£, h^>v J 7.^Q 
4, Q6, Q 1 ©^tTffifitWfcfrfetl, F5>^^Q5, Q 6 <Z>M»-fe > ~> 
>^ioT (h^>>>X^Q3, Q2) ©ii (h7>^^Q4, Ql) © 

5fc, h5>^^Q3, Q4tt, ^-X^te^-^ff^lt 1 4 (Din) , U 
7 7l/>^I^I15 (Ref) jfi*««SnT*3?K Mi&tt'**?*'-* 
T7-fy9 : >n5J;5lcaoTlri5. Ctl £> h 9 >> J X ? Q 5 , Q 

X*Q4£, £fc h7>^^Q 2 75th9>> 5 X^Q 3 iRJ i;»f£'JRt6 tJfeS J; 
o\Z. h7>y^^Ql, Q2©ft^«l»&ff'5J:5fc«j«*nTVi*. 

Jl©=b-5f', 140, m 5 BfcjSL&flififcte J;-3Tx ^l/^hh'7^^108 

c, io6C(t (i) ^rm«ffim, (2) mnmrnn 

^bTSiS^iigt^ct^t^.. g§ 1 *3«j;tfffi2 ©^sgftiHii^ 

(S7>^^Q8, }gjnggR4, Mtffc h^v'X^Q 7;fcJ;tfJgir£S§R 3) 
$S2&©S$fc;£|p]$!l®lgP 5 4 n-1, 5 4n, 5 4n+l, -CoUT^It LT(ri 
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*©*f5»3fe*li#|j5l6*, #»fcJMftX-f S^fchfc&fc* lo©@Bf* 
fed; D> — #©#&<ggfCO^T^Lfcfc<Z)<hV>"5 £ 

HVcc {ffilJcO, «»Jg«JBI&»»£bT«iir* h5>S>X*Q 1, Q20 

tth7>^X^Q6 CO, h 7 >^X^ Q 2 O^-XSf tt h 7 Q 5 ©3 

Wl, h5>^^Q8 U^^-x5 y&!IS&£T*tB;ffimR4iZ\M.mz&M 

#*A#£ft*5r — ^fc-iffcl 4 (Din) tlTVi*. — h7>i?X^ 

'j7 7l/>Xf^Il 5 (Ref) jWfcttSnTVs*. &*S, ^5EIT«s 

vi^o &«-s©A#tej:DMtti 4, 1 5 izmnzmmte^n 

*ft, h7>^^Q3, Q40^-I3 y*mz?'<Tffitl&tS&5\Zte 
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lt\ <*> (v) «w-w<, ffi^tt^m^^Ts 

nfiftSRl, R2 (JR1, *2©A-f T^lftJRSI) ^^bTiUVcc 

lHli&jSiR;*< yfSWl , SW2H ^^©mgS^lRjfil^lIlI!^ 5 4(D^"&CDVi 
1 , tl*loSlRt*ft»0'b© , T?*D, €-fll^;£fafii!lfPIIIi® 5 4 £T<fc Kigtt 6 
ftTV>5. iill«7^7f SW1, SW2H ttft®ttffl3rfifMfPliI& 5 4 © 

«tDBb<«, HU&MiRyW 7fSWl , SW2fcit »*ii*»JR©BB1iHr;i' 

"Ttefr-^ X^ftTJ !✓> h H9-f y 1 0 8 C fciSHTK, X^IrIT H - 
?1 0 8 A^BBMiRX'fyfSWl, SW2K7-Hr3-HIl 6X (1 
6X1, 16Xn, •••) *«»«Stl, C(D7-h'f3-Kil 6XS^LT, 
X^IfiJT h*l^X^n-y 1 08A<fcD, |BiS-fe;H 2(D l 7-K^!|Xn ^jl&TS 
fc*©7*3-Ktt*«A*Sn*. Y#fa# h K^-ft/l 0 6 CKL*i 

V>Ttt* Y^|S]T H 1^*5* 3 — ^ 1 0 6 A^eH^I^X'f yfSW 1 , SW2 
fctf v h^U-FBl 6 Y (16Y1, -, 16Yn, ■••) ^jggsfr, ClODtfy 
hrn-h'UHY^DT, Y>?[p]7H^t3-^10 6AJ;D, EKlt-fe;W 



WO 2004/066308 PCT/JP2004/000249 

24 

*u>hh , 7'f/io8c (106C) thu mmm®.*^ -yfSWl, SW 
2 \z Tm®i<DmwLJjfiimw\B\& 5 4©-5-&©^t*i^ i oatsi&sn&i, 
m$k<Dmwijjmmw®& 5 4 e>n&sg i &&ztm 2 <D^m«tnis§ 

£MHNHMfP4KF 9 1 h5>^^Q7, Q 8 &XBftMRC 

h7>^^Q7, Q8iftlt5*l/>hK5'T^108C (106C) ©t 

;W1 2©«atJStri3»*SR : ?l 2 A. 12BH GMR£fcteTMR£flJffl 
»Jfttt3»**^T?**. £ -*#:0OtUT, a^Sfcl^^ 1 2 A, 

1 2 BatTMR3fcTT&-5«-&fc: , =>v>Tii29iT5. 
Ett-fe* I2lt Stio ©±f~:££ l »©»««Si3»**^ 1 2 A, 1 2 B 

at&«festiT&5. :n&®ift&^nxf i 2 a, i2B«, sgi© 

x, 6y mi. m2<Dm&m iz^^Tnfrnz^vizffij&ztijzmvtm&m 
5i^^M$nx^§. i2©itti3ti«ittg5n 
4^itg^$n, *«»i:««snTH5. *&, aajsfts&fcarpi 2 a, 
i2Btc«, «js#©_h@ (aitt«ttji5 t»s*f«©B) \zmm^>^>ifm 
mmi ia««w-sft, «*flEic*fu &tAiscgiK>&i5i©ttft&&Ki oiciri^ 

ilClttllft a^lft©HJE*nfc»«ttJlT?»D, m2©ai4®3«, 
»»»fffcJ:t)TlftMiJ««ftt*»ltti (ill) Tabs. dtiStt, ft 
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nm mi oA) t#ti:iti#atti 2 §^Tai§ntv^ 0 z.<Dmmw 
\z&kx, $%i(DM&mi tm2<D&&m3 t<Dffi\z, mmw\zmm.^<Dmm 
&wm-?zt, mz-&m2 om&m 3 ©iTOitti2^fgEra i <om 

m i orn&m i <dx tr>£jg2 vm^m 3 ®x \z> tom-ttmizftmz&ixg: 

&\zMm.i&iri%)m^l 2 A (12B) CDjgmfiftteS'K £¥fr<£ 

^2©itti3it tiiffly-h-sex, soffit y hi§§ 6 Y\z&z>mmm& 

\Z&-oXmittfmfr?Z>£o\Zl2.-DX^2>. ff§2 <DM®.m 3 <DMMZ> 

<D^-fnfr—^fdtfx\3.?3i<, z.nz<Dm^\zMLnmmj3$}\zmnz>£&\z 
^ns. «±at, i^jgsMtf 12A (12B) <Dm*ffimx%z> 0 
m&mv-vmex, tasty ht e YCDiwcTff a»»*i»jflLTv>*. 
tv>§. fai6x, 6Y(t ^o&mmmxte, m&mv— h**i6 x**ft*f v 

x, »a«trs; h*6 YOMaE*i«T*D» m^fa&mwz>mwjjfa\z&^xm 

*ffl^T»2©«ttJB3 0«flj*Ste***d»> COtiI|KD^4lij;, 
<fc<fr 5 liMS. ft*. ^&|£6X, 6 Y^^0^^«l^fcT¥fT<!:T«> 
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6 Y©«*KJ;-pT*i;a«**JirtlBK:EBi;iii&Si:tfcJ;D, Sf5 2 ©aft® 

^ tjii* 5 ic&otv>*. utiiao, stttastt® 5 0»«bic» 

?5:*5> afcatJStt8&**^ 1 2 A (12B) ©&*teHt, tt»tBb«*A», Wltti 

fWIH&ti*. ^lOlttll, ^2 ©l&i*® 3 izii, fUAtf, 
& (CoFe) jWHUSn, fOWftCHA^h (Co) , h &&&& 

(C o P t ) , - y*r)\,1knn)V (N i F e C o) fca&m^z Z. 

**. mi ©fi&ttJll t^2 0ittl3(t »fl2*lRj*ISVifc¥fr*fctt 

ttt, h>*;Wa$m, 10kQ- (<jm)»aT, SSfcffSKttlkQ' 
(/im) ! ^Ttt§ilt*W*LU. ^-5 bfc h >^;HS^tfll^H^-r«>fei* 
fctt, KMttttJB (h>WJ7l) 2 <Dm&\t 2 nmOT, SSfcfiP*L<tt 
1. 5 nm&>Tf?Z>Z\£Wm%.L^. fc^fb, MttJi 2 ©J¥#.£&i; K> m< 
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Ti$5^nw5. #i&teji2©/p«9.«> 

? \zmm?z>b<D~e& o , #j;u£, ^f-"?A (ru) , m (cu) ^^^fflu 

6>ft5. St#iW4Jf 5 Kite, (Fe) , ~y5-Jl&&<& (NiFe) , 

Co, CoFe, NiFe C o^SrfflViS £ t^T^S. gj^i^ 6 X, 6Y(Cj; 
SJSS^^^^attJI 5 £it-<5fc#K:, 5©^i&5mT#&75:^;|- 

:*:#^>&•5^Wf?i:l,<^ I#Wl:e2 0 0 0«±, iO»JL<li6 0 0 0K± 

*&^6tt, 7^5Z^A (Al),«(Cu) £rc\ZZ.tlt><D&&Tmf&2 

*5 i > (w) t±.mttn<D'j>i3i< <ht> ia^e.^-g>«fcp^LT ! bj;< , *-©ft&, 

(Tl) , S{fc5F*> (TIN) , (Al) ^iCil^n 

»**^12A, 1 2B©-#SfiJStt, flb^*JlS«tttbTffif**lElllfrs. 

2"3©«»»JtS&J||*^i 2 A, 1 2 Ba»6©ffl*SJ6»|if«l/TIK* 
ffi*rfc*fcftjfl»fcSfcV>. cb^T, tt&fcTMMt&m$bmm^l2A, l2Btt, 

a^JgSt^m^^l 2 A, 12 B«$tl5II 1 0©±te«». Xbf^i/ 

t;n9w^n, $ *>iz*(D±\zmn® 8 (sa, sb> *«kt^ie*» 7s&» 

8B*e^5. i2A, i2Bfi mmm 8&&&mmm7<D 

±w\zm&c.zti%>tf, -en^n, *<z>wmm.m<o&iz< th-mammms a, 

Atl^SM^l 2Btti, ^fii^ii:$tlTViSS«^8 A, 8Bfc*n 
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>^XAfcttP (£) ©^M^&fWJgStlT&O, IjglOiLTtt, P 

-f K*«M$n5. cnat, **ji5©»t8cDtt*aiLiiittte^w-«»a!»i»ih 

a»«i»±ffl^ ^--h 1 3 a, i3bh m&mvnvttfimmis* stioi 
^simi^if 1 2 a, 1 2B&mmisXffitizz£&ffi±'r2>frebiz& 

WSnT^S. fc*5, IK^ffiiri^im^^F 1 2 A, MB&lkffly-f H 1 3 A t , 
ffiS^JgJrL^im^^l 2 B, ^Mit/B^^-h* 1 3 Btlt S^fc^Sn*: 

on^rnvmrn^u, iBti:-tr;n 2&itt<Dmf5.t&$i%}%:mTi 2 a, i2B^ 

^li?12A, 1 2 B^n^nfCgfET-fe>->>^^ (-t>7.ffllf y h^n 
-H*2 1A, 2 1B*6«ftJSRM*f 12A, 12B*ft^nK«Al, 

•5«fc-5 £&oTV>5. 

HBJte:feV*T\ !3iS-fe;UP 1 0 4©tf>> h?UYn ZT<fc ©|31it-b:;H 2 £: , 
XT>^1 0 6 B*£tf!R*ttlLiai6©-fflrt«, !K*tiiLIIlB©ttt)>gl,JJlti:T? 
&£fcfy h*I^#fi^mimgS8 0 ( — , 8 On, 8 0n+l, •••) SMLT^t), 
Mv hm^ftlzMmiZffimZtlT^Zo My h^fRj#fe^ffilHl{^8 0 <D&*T?IZ, 
±>zm\£y h^3- F*2 1 A, 2 1 B^y^TIrJT h'l/7r3-yi 0 6AC 
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ify hTn-\i&2 0 (»., 2 On, 2 0n+l, •••) &ftVT&mtitl, -fe>7.T 
>~7l 0 6 BTOA»;7r 1 0 2B\zm^liihmy i ~^^^ 112 ^ttg 

0 4 fc^»ViTfe|^^T, tfyh^iJYn, Yn+1 © 2 ?UTf^£-l±TVi£. 
0B*-fe^» 1 0 4f£te> X;£fafcg3?U$*l.5-fc>X/B<7-- h'fn- HttS 1 

5*3- H* 2 1 A, 2 IB -fe>^tf y MdfcWffis) tlEJ:07hiJ^7 

^S©-fe>^tTy hi2 1A, 2 1 BKStJW*l«*nTV»*e*-fe^l 2^ty 

*ffi2A, 1 2B<D^n^n\t, ~mmtam±>^>^mmi 1 (me 

0) ^ltt>Xlfybi2 1A, 2 1BfC^^$n> ffi«*ta»«EB&±ffl^-f 
t-K13A, 1 3 B£:frLT#»®-fe>;*'7 — M*3 1 fcttttSftTHS. 

t>Xt-;M2 1A, 2 1BO-iffl (tlVcc «) fctt, -tn-^tU « 
»E«JE3Bift«»fft»2_3 A, 2 3B <£J^, JgirE§g2 3A, 23B) , &&tfh 
7>^^2 2A, 2 2 B<D3lxi7^-X5 y ^P B T^ie^Jfc^igg$nTV^o d 
Oh7>^^22A, 2 2BH t-7>W\Z My h^n- h*«| 2 0 

•fe>7>tr«> h^2 1 A, 2 1Blc8«SnfcfiKiS2 3A, 23BOi 
IVcc t>X7>7AAH4 0A, 4 

OB A7Ji^4 0A, 4 OB) ^fflSftTV^. CCt, JgJnS§2 3A, 

2 3Bft t>X7>^l 0 6 B©/1-f7*JS£t£bT«tBt-*. t>77>7 

io6Bit \> v h#iRi3i&iigttjmj8 8 0 1 oigfren, *hi#iti» 

Ot>7Hy hi2 1A, 2 1 B©IW0«ttJg*flfcDj&J!n, c ©m&^SJiitS-r 
SgftaSSibTttJfcSftTV**. ^t>X7>yi0 6BH AA84 0A, 
40BKJ:Dj!t«t*t>7lfyHl2 1A 1 2 1 Bt»«Sft4i*l:, 
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Ttt*lOt>X7>^tB*«l4 1A, 4 IB Hi*^4 1A ( 4 1 B) 

HttcsM* an, iic^ujiir-^/ui 1 2 13 £ 0 mtinv 

77l0 2BICiS$nTl^„ fc*. h7>^^2 2A, 22B, Jgjftgg 2 
3 A. 23B, *J:tf-fe>*:r>:/l 0 6 Bfc*3V*TBU M Sfc-TSS^Rtt©** 

& J: < ft? t u s & ^ #t * 2, . 

-tr^*?- K$|3 1 ©&*{;:«, PI D <7 - b* ?!l X n (XI, X2, •••) 
•7-H83 1tO|Sf;, ittiffi^t-M3A, 1 3 B #*liBt5ta tlTV* 

3te, 'S-.XflHF K17- PJIlXn fc*f«-r*7- H*3 0 (-, 3 0 n. 
3 0n+l, •••) fltgggatu X^riSlT HI/7t3-^1 0 8 A^^-7A*$ 

n^^^fB^©^ (tryh^n-Kffi) izmvxwmTzx'f y^Lx^-xmrnt 

££T«, y-ft-K32, h5>yX^33, MM&irigg 3 4 iZ 

&oiznffimv& 108 B*s«u«anT^*. ^m^niss iosbii t>xv- 

H»3 1 S*ll*t*S-Jgtt*ii*tl/TH-&. y-ft-h'3 2fi, d© 

Bit;H2?tt, lfcfWO&lJStfiSMtiirf 1 2 A, 12B 6 ©HI 1 
VfrfcfcafaSfcaMsan*. COfcJft, 2 A, 12BI;* 

v^Ttt, ^n^ti©n 1 iii2 ©jfcttjg 3 ©?mt;#iR]©ia^-&fc>-&tt, 

&~f (STO, TO) <¥fr, S¥fr) ttt*. ftl OB. Hi lgtt, £ 

nsotttism^s. ^n^no^gifc 2 mm 4b roj , 

rij £*fj£a-fr, BB*-fe;n 2*^i"ti^©«»i"r«iiiT, 1 ^©Ettt-fe 

;n 2t 1 \dy bomm&mmrzo 2 a a 2b> 
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ens 2o©BB*tt*tt, tfijfitt«**f i2A, i 2 B©*-*i^n©s?t2 
tt, 6yiimu ^m&^J&^i 2 Ata^a^*^ 1 2 

Ifyh^JYn, ©BB*-fe;H 2 fc, Sf§lO0fc^bfcf2 

§^ffi>7- Kl6Xn fc*«E*«EU *W>hH7-fyi0 6C^5(t K^-f 
> bB-»A©[tj£T§&J3tf >y hig§l6 Yn f£«flt&^-r S&ffl^-F 
B.6Xn OQftJff tC«±: 0, IMI^iMif 1 2 A, 1 2B®««m SV>©|6] 

^ot^Miiiao, a^raiif i2A, 1 2 B©-en-en©gi#i 

fT£&5. 1 2 A, 12 B-^tl^n©^ 2 ©M/l 3 ©J&-ffc«> 

£©^S;fr&^;t &n&a#©ft#{;:^oTS¥fT£&9, 

Utt® 5 i(OSMtt^i;j;D@SSn§„ aSCia^SS**^ 1 2 

Jfll l Hfcwb&IE1*#»&»€r&tffcWU mi 3 0©£5fc> tt$C&ft&:& 

^i2A, i2Bii, c©»^ta»si*ic*ss*8iE-r«t"5K:-rn««kv». cut 
•t;n 2«, c©«-&©«ftatfi3»**-?i 2 Atm^mm^jmm^ 1 2 b^a 

iuTIt W*«»ttll|JR«tt»5©rt«BJfcB!Cii«>5n«Jli:*»S, 
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mfc&m%.<Dijfa\zttv, ttez izmz.z> z\n 

fc<to> 3»*j;v>»#j&*i&ffr&«T#*. mm\z, mmm&\z, §#&#.**^© 
if 12A (i2B> ©*fc»nfcv>fc*K, »«t*E*tJH2fc*^m 

Cca&C^y^/t-f *f\ 7 h*kXA'y7r 1 0 1 aWB^-^SB 

=? A0~A20 fcA**n*SiRfl|^0*EESIRDii^Tl'iffl/ , «y 7rT««b, 
7h*^il 0 5, 1 0 7 £iDTXm Y*lSl07 0 8 A, 

1.0 6AC£It5 (110) . Um\Zs T-^y7rl0 2W^f-^« 
f D0~D7 ICAA^nSx — ^M<O*JEE*Wt0a^T?l'3»;ly 7TT?«iHL> 
ffii^ff-^/Ul 10, 1 1 1 £®£TX;£|Hk Y#|6j©#l/> h H5-f 
:7108C, 106 CKCST*. 

«lfPP5?y Zni 0 3 (SIB) jfcStt, *l*«k^*2©3t«*IiIIS 

tc^LT/ty— fe-^i^m^^ns. -r&fc>i3> ^i^>h H^-r^i o 8 c, 

10 6CI:*5HT, /t«7— fe-^«^3&t, MKl§r»«lfP«? 9 1 (S5B) 
"Low" ©=R8i-<?A*£ftTV>5£lt, »l*AtX»2©S««liaiS (N^> 
e^X^Q 8^3d:^^§gR4 > ^ytf- h5>^^Q 7*5J;yC}gK^R 3) , t> 
ViT««#ji*..I5IgS^(D^:#«^±^^ < J:^^. /W-t-^fl^ "H 

igh" OttlTA^StiSif, ^«^IiIE§«, IP, jegbftfP#U1§Bft7*7- 
•Y :^fB£&9, ^©laJfiSS^X'T y^SWl , SW2^l/Xh5>^^Q 

7 Kk7f3-yi 0 8 A, 10 6 AWu l^^lc^tSr^- 
Mifc-rs?- b*5*3 — KiH l 6 X, lfyhra-KRl 6Y ($51) {cMffiT 
&o Fttttn#B©>7— 1*5*3— FiRl 6 Xiu tfyh5*3— H« 

1 6 Yn fcSUHSft*. Cftte«fcD, *^*«A**n**^>h F5<yi 0 8 
C, 1 0 6 CTlt 0»l^'fy5 l SWl ( S W 2 £ ft, £ l> 
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tlU>b h*7-r^l 0 8 C, 1 0 6 C^rMtKD'r- ? 1 4 fctt, 

y l o 8 c, io 6Cit «&t* 2<i<ti?gK:jsi;T, W&mv- h'Hex, # 

m % ftmmm*. hoe, mi 2mizm^hftB^mzsp 
isTmwrZo mi 4Amu^vmi 4fei«» m®.tsntzt)u>b ?i 

Q7, q 8 \*i$\zmmw.mi7?&z>rcib. m^vx^u^) „ siT<DWifti& 

mr$ Ati. a 1 2 feotL-xv^. ii5@it mmtt&t 

LTl^$nfenfg©7- h^JXn KMJft-T 5 # 1/ > h h*7-f ^1 0 8 C£?S 
LT&O, -?-©Al/>h 0 8C h ^^X^CDX-f y 

*V>h 0 8 CT?«, ^-^f§^«£ 1 41Z "Low" Of-^M 

rf>*A#£n, U7rU>xi^Hl 5l:tt^0l!gM^S5 "High" ©>J 
77 ^>7.{s-^#A7j£n&. utlfc^O, S?\ h7>i?7^Q 3 
^fc "Low" <Z>flJ£l^;i/ (^14A0) h5>>'X^Q4©^-X>>s8T 
\Z "H igh" ©mJEl^^^ 1 4 B EI) h^v^^Q 3 «:t 

h9>^X^Q4^^->JKfigi:^^«i:, h7>^^Q6T(t ^-XtJI^ 
PIT (f 14D0) L, X3 y^^omfii^t>e.75:<^?>. cmfcj;0> h 
7>v J 7.^Q 6 «:t:7#Ji<i:&.g>. h 5- Q 3 \&*yytmx%>2>tc 
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mJEteP?T (Jf§ 1 4 Fia) V, h7>^X^Q6^t7ttiT*5it^5, t> 

(Ql, Q2) CD^->/^7«i:> I2©«ft^'fyfjif (Q 3 , Q4) 

h7>^^Ql~Q6 0-I©i^OS*, UUVcc ^&©«i^«, 
>^^Q1. Q 2 ©5 l3:t>ttMT&£ h5>s;*^Q l ©{Bj^iffin, 
^-OhACMATS. h7>^X^Q 3 te:*:7#$$T?&3fca6, COMB, 

tSb^, I 1 y f^Ttt h 5 >i^X^Q 1 >, h7>*J7& 

Q2*t*7ta«£iTf, H7<W>hA^, »&fl!7-K*6Xii 

^*t£ttffi*t«K h7>^^Q 3^t^- 7> h7>>'7^Q4^t>i^5ii 

StlTHS. ^Oi^ClT, h*7-f^l 0 8 CfrZm&mV— FiS§i6 

^©IfrftM'cfcoTfc)^.?) Jc-5 B 1 *<fctXH 2©il7s'f y 
(Q1~Q4) *±tf«affl7-l«*6Xii T?*/fc3ft*«*&**flE©iB»t, 
m3<DmWlX^ y^M (Q5, Q6) fc«n**«E©«i&i«, SVifcMSCLT 
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igKSgR4©stn:ffl^R c ttn«, &5ST?#*sn*. 

I (A) = (Vb-*"> (Volt) /Re (Q) 
Vb \$h7>i?7s$>Q 8 ©^—.XHHf fcA# $ n*mjBE l^JP, * ' ttf>7> 
^^Q8©^-7-l5 y^W©«^lft«JET»S. HnS*«HJ£fflT?**C 

nnfcJ:D, »&ffl7-F*l6 Xn «k K> mm Vfcm^±\ZX 

<&©£&*. 

*^Jg©^Si©^7 U> h h*7-f ^1 0 8 CT?«> SS&ffly- XK 

^ib-rntf, h f 7^w>hA, K^'f^'f > hBw©*#s&ata»LT3e 

-fbf^C: t(3^§ 0 COWCiplMlfci^lt #iiffl"7- Ki^6 X©jg 

t/aW >hA©StttH<, h'^'fW > hBCDtfi 
«fg<&9, Siiffly- XfC§iEn^l|gS«$-^(C«oJ:5{Ci<jf^bJ;^ 

7>^^q3^7&ot> m,mmm\z7S.< > p^-r y^-r >hB©m&«> 

3*1, h7>^^Q3, Q40X5y^lWSn«, h'7-fW>hA, 

b ©a-m&&> "r-zmn, U7Ti/>xm^^©A*^^-ttJE{c:«j:e»r{c, 

h^>v ? X^Q 1 ~Q 6 ©ftfPfcff-3T««*JE*»6X5 y^ift$T©K©i 
left**. J:^T> h'7'fW>hA, Bi©itftt, j£tt»:«i&*«RriBT 
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©JgSxfil) ^it&tUTfe. l3CilX-f y?^ (Q5, Q6) J&t^I&Jt 
*§§§i:LT$!i#, Sl0ilX-fyf^ (Ql, Q2) ©IfrftMKIB*, Itll 

»fc«CTS»wic«n»E-r*fc*, ssifcv>Lj&3©3e»*-r (qi~ 

u©J;5iaT, 7Jl^>b h*7-f^l 0 8 Cte, K5'fW>hA, B {CM 

»ii^6X, 6 Yfctt-r37J l/> h H^-f^l 0 8 C, 1 0 6 C<D&4 \Z~D^X 

6Yn K*fU K^-f^tf'f > bB-*A<D\ii]%\znM&ffi?o *nfc«» 7 s -* 
if^i^ 141; "High" W-^MS, U77k>^l^ 1 5 " L o 
w" ©'J7 7l/>7i^*A*tntfJ;V>. nnfc«kD> US 1 &^blf§3 ©UK) 
X-f y^fcf (h7>^X^Ql~Q6) «, ±I3# l/>hF7<7*10 8C?)I 

mux, y=7>V7,$q 3 fcatnatf. 

^5lT, 7Jlx> h K^<!7*1 0 8 C, lOeCICioT, S&ffl 6 
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Xn, W&mVy hU 6 Yn KStU 18 1 2 Hfc*b&;frffl©#S&**»)&«# 
«i&^n-5o cn(r<fcf9, Ifyh^JYn, ^-H^iJXn ©Elft-feJH 2 *«ajR£ft, 

agtjgjri^i^^^i 2 a, i 2 B*n*nc*wai*a**j«*, mmvmi 
2m<Dm&t\zKttJj[i>}\zmife-fz>z£-?m%v<&.nz>. Tfct>*>, %u>b\* 

h" (Dx-^^t-^^, u 77 vy^mnu 1 5 fd« "l ow" cou u>xm 

>5>**Q 2*»S»&JB'7— Ht6Xn Sl^t h 7 >z?X?Q 3 *C»ni£tf. 
— V> h F7-T^10 6Clt 08Citt 
jgKl, f-^m^U 1 4fc "Low" ©^-^fl^fe, U77l^>7itll 5 
IC "H i g h" 0>J 7 7 U>Xi^*A7j cnfc<fcf9, HBtt-fe 

;H 2 ^JSm^l^^^ 1 2 A, 1 2 B (Dm 2 ©J£#J1 3 ©ffiB-fbTj IrI^S 

^?n&tfcvTmm&mtis.isnitsKm\z$>z>. mm*m&m-?mm±:)i> 1 2«, 
-f*3 o sn-*c£T»*3na. s^-rsgBis-fe 
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@©«7- Fern — 1**3 Onlii^SA^tS. 

tfy hfn- K«I2 On Ki&ttsmjE High" itst, h?> 

^^2 2A, 2 2 B*t#S^g|t^O, flB«Mr;H 2 <D Yn #@ (DmH^U 

f M21A, 2 lBftlKVcc fll*6*0K#flll:ift*5T«nT*. — 

!7-Ht3-H*3 On H-i gh" £T3£* 

7.^ 3 3&mm®.1&£-?3:K) , IH1t-fe;H 2 ©Xn #@ ODfT^ftr/n «y £ (7— F 

n^nas^; t&m%>m 1 2Aty<t-n3A, ««ajrt»&**-? 1 2 b 

HI 3 B£5iD> ftfcXn #B <D-fc >X 7 — H» 3 1 ^t^tii*^ 
Jg^gSEHlJig 10 8 B£#t/&-f & h5>S?** 3 3©3l/^7^-I5.^ 

««©tt*mbtt, tatt-fe^ i 2 orattttaftjt*? i 2 a, 12 B*n*n 

ir>Xtf>> h*2 1 A, 2 1 B*«n*-fe>^>4ffl&»fcKI£<Sb<, -fe>5/> 

t>7Hyhi2iA, 2 i Bizm.^mm^nrct&^i^2 3 A, 

2 3 BOiJE»TfcJ:oTiJEiC|gitTtttitS^t^f5 0 fCT> ^ 
Ttt«*ttibMi LT, &iag§2 3 At&ffi%2 3 B©fBJBEBT**n*nA 
^40A, 4 0 Ba>&33l0fflU ^-(Dll^^^fflf So JrGD^-MC, 2^©I 

m&w.^j^mi' i 2 a, i2B<£fflVi, -€-n-6ft<Dffi^®£>ii#£E( ortj-rct 

AM4 0A, 4 0B^61DliJtll&ll*t>X7>^10 6BT 
H£fc«k0, fit**— Ji^:#< , S/N©£v>m#at#&tt*. 
m*ilS4 1A > 4 1BICH ft If h^(Sj#e^miHlK 8 0 (-, 8 On, 8 0 
n+1, ••■) Ot>X7>^l 0 6B*t*X^r- FiiK$nTU^^, %il&-?2>-t 
>7<7>7l 0 6B*tt«^hr3-F«l2 0 ©MiRtl^lSMCT^^ 

■e©3U^^m*3ew-*«m**4 1 a, 4 1 Bciin^ns. 

t>X7>^10 6B©ffl*tt, tUAi4 1A, 4 IB, tt*ffi 
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X 1 1 2 &mmLT, «^Wfd«W^A>y 77 1 0 2 BfcA££ft3. |fJ*Ay 
ft-W. * Sg^ D 0~ D 7 ^ 5 m -h 1 2> . 

©*££«, £«SSEIhI881 0 8 Bfcct D-JfcHSHrtfciRft&ftS. -Tfrfefc, -fe 
>7 7-H«3 1 fcttftS«aE, t)tV>t>^H y h*H2 1 Att>7lf y hi&g 
. 2 1 B, «b b < ttttftttlftftjl*? 1 2 At«»«Jft3»**^ 1 2 B<DMJj&m 
ft£miffi©$£fn#. — j£$&ffll*l©4ii£i-5. Cftfc.fcO, t>7bfy MI2 1A, 

2 i b©m«e®«, -feic«*<banfc«i«**««iaa[«&** : ?i 2 a, 1 
2 B©«ttttte«i;T#ELfc'b®a:&.&. ^©fc©, *$ustt»*a*pi 2 a, 

1 2 B©attffi*««S^ViTVifct LTfc, t>7KyM2 1A, 2 IB© 
«• * IC *3 W 5 M © .Bft IS U T * \Z -J£ © ft H l*J fc if $ & * ft, 

&mfm.mmz&m=f- 1 2 a, 1 2 B<Dmmmm±izm-f^nx^^^^ 
t-M3A, 1 3B«, *mnfi±>x7-\*n3 1 & zm&t&mmmm^ 1 2 

A, 1 2 B^taJ»*-r*Ci*B&JhbTVi*. «fc^T, IlgRWf 12A 

(12B) *a»«E-raiaDiii&.««Ei*»©58*i8«f#«»wfSft, »*tiju«*© 
s/Njti*j±fc^-rs. 

il©J:-5 tC*^J|©^^{3^HT«, iJW>hH7-f7*108C, 106CS, 
Hy-f^OhA, B\zm&WL6X, 6 Y©W3S£3I#&2k £©;i/— y±{C 

(1) 7-?m^\zj&vt£fag\z%m&w9mKTmm&ffi~?t&\z, (2) ■* 

6X, 6Yl;it JR^TI^fc, *©JSSitf 6-3*^*61*— S©***T?*»E*« 

its. a, C*ir;p©j«*«<bK:ff-3T»a*6*««lBfl2$ft*K:oft-c» J £- 
©»jfi±©«tt«6o#tt-Ji^:«<^*c:i*t^a[*ft, ^-flfctt, 
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*l/>hF7^^108C, 106CS, h 9>^7.^Q 1 ~Q 6 frt, 

Q6*«W\ cn6*»*»i*aitUT»ffUTh7>^^Ql, Q 2 658181 

BfS©@teHfc<k< 5ifieL£3&gT*-f y^>^»f£*fr3. b75>fe, h?>^ 
X^Ql, Q2}1 h7>^^Q5, Q6iar)h'7^^<>hA, BM© 
j£tt)ft«tME»fc$il£-r.6C£#S, »&*6 ©«ftffi#;fc*< «Sotr>fcfc I, 
fM6l:^tSiSi§-5lH«'6oo > ®$K#lR)fW?P6Dfc8&<Z>g|gl§lb 

ttU> h ^"1 0 8 C&£tft)\s> h Y-'y^Zfl 0 6 C£, ££b 

Th7>v>**Q 1~Q 8, JSttSgR l-R4^^T«|^-r«J;5fcbfcODT, 

oT, Al/>M<7<^108C 1 10 6CH #«7— KaiXn, tfyh^JYn 
CT <h IS It £ b T t> # ft EMI 8§ X 1 - X £ & £ £: b 3ft V > T? * tf . 

«as (vcc> *^6a«iK:«[tiiS"6*««E©ii5iStt, &%&&mft<Dtt 

%ih1Z%t>V> hh'7'T^108C, 106 C lZ&^Tm%&&m\Z<D&Mf£-g 
^ll;fttt#flm£llJM-r-5C:£:5&iT^-S>. 4HBftE:#tiJlM4fffi 5 4 fltpJCft 

lose, i o 6 cizmtizmffitoumtm— sns. ^^x, &#&>H6fcai 
n § # * & * m m <o m c o # * «i t *s - < b * m z z. t a* -c # & . 
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%.nMm&t:ffii&-$'z> h?>i?x?Q 8, Q7 <D^—xi&^-\zfemffim& 

X*Q8, Q7©8BEH»fefcJ;D, SS&SilHll&anKlfP pT«M^7 * 5r w 

fc±wt&frm*irtifr<Dftmizfflw?z comer, ^±^mm\z 
i ) 

Ml £«#l/>h m5m\Z7jkVtc*U>h H5-f^l 08C, 1 

i©WtelKt*TV>S. y-ft-HDHt JcB^Jfc^Stl 

(^#J 2 ) 



WO 2004/066308 PCT/JP2004/000249 

42 

092 v $16 mizTftvtc&Mm i \z*&*%vy h 

t % § c t & jR-r aa? ffi * *»a u $ *i « . 

1, SW2*s, 7— HiSS 1 6 X (fcfv h^n- H*l 6 Y) fr£>©[IJ!& 

103 ($10) K»i«nT*o, »&a#«*«w»n$>y*«i o 3*& 
■ w*«itsf>^ti/i' hm*t (cs> .tt*wu/»#ii**«jDjft 

A£fcg>©$#&#-fFnJ«-Sf (WE) «k©»afB*tr3fcffi^*» §E1^€^ 

£©£-5fc, ftiaKiK^y^SWl, SW2^ Hlf&SltR 

©J:3fc2:3©te^fca^v»THH1WW£fT3fc#©;W y^cHrtWSwbT 
V>£ 0 1191ft A*«*te#J6bfcX< v^©»ft^Ktt*5j*bTV>*. 

^TTtt$ 1 ©EI&jiiRX-f SW1 Oi/j5S»*fcbTRiBt5^ 

46 1i, Ft3- h*$g 1 6X (tfy h^n- Fig 1 6 Y) tft 

3, Q4CI5 y^«-?t^««Eiai6K*W* h7>^^Q8 iOMteBM** 

SSfC, h7>^^4 6 103l'^^ffil^ttil (Vcc) 
n> *<JI5y^im h ?>5>X^ 4 6 2 ©X5 y *«fcttl*SftTV»S. 
^©7,-f y^Tte, h9>5>X*4 6 1 ©^-*©A7J»E# "High"© 
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A*mjaE*t "h i g h" ©£*©mjE«v 2 (mmm&mmDMEEm) tat, v 
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